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(54) OPTICAL HEAD AND OPTICAL DISK DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide small-sized 
optical head and optical disk device capable of attaining 
high recording density and improving a data transfer rate. 

SOLUTION: A laser beam 3 outgoing from a 
semiconductor laser 2 is shaped to parallel beams by a 
collimate lens 4 to be made incident on a first surface 6a 
of a transparent converging medium 6. The laser beam 5 
made incident on the first surface 6a is reflected by a 
reflection film 7 formed on the outside of a second 
surface 6b, and is converged on a third surface 6c to 
form a light spot 9 on the third surface 6c. The beam 
converged on the light spot 9 leaks out as near field light 
to propagate to a recording medium 8, and optical 
recording or optical reproducing is performed. 
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1 m0.<om^m i ie«®^-^ y k„ 

[if*:S8i mm&m'^^mm^(ommf^2m\-i.. jess 

CD— a5*»t)1tfiK$ix, 

m.^-'a j^-(^^:i>m^<r>miS(.mimm.<o%-^-y y\ 

imimi 1] *tllBSm^ffl^^a>ttflEB2ffil4. 

c^7A{;iJ;i?«j|£$H7tlf*«9, 10*fcl411|E 
m<D%^y Ko 

«1 \ UWL<0%-^y Ko 

m-(om^m^^-r^^i (ommm^ tm2 (Dmmmi^ 
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2 

miB^ 1 (o^Mm^. mmm i j; ummf^ 2 a sr 

^ix^-Y y*stfIlEm 3 S«J*0^3R:® l IB® 

nyt^y Ko 

^t^-f Ko 

10 [it*«i6i mm^mw^—^\-i.. mm^%m^m» 
V'— i?-cfcs«fiK<oif*^i 5ia«<D^'^s/ Ko 

20 [ft*3S2 0l MlHl^— tf>feWlt^^«. trFlBl^-f-'^t 
S:ttlW-t-.5W-1^*3fct!it, SUIEl/— !^^2i*^^>Ot^I|E^' 
:®112tt<D^^3' Ko 
im^m 2 1 1 *fIfE;SMA3fcffl«K<^®MIEl^ 1 H*5<tOJ 

m<?5ff*^ 1 *fcl4^*:^2 OIS«©^'^?/ Ko 
Ko 

[ff*«2 3i tiris^^^v^— y-'i*, miBi^— y-'^SrW 

Srfif Sco;^fRl(c^^i ^ -ti: S -*f ^Srii 
;^fcf-A5^SM^^i*:u— »ft?fcS«fig©|f^3®l 5 
|E«<D>fc---5' Ko 

p^t'^-;' KiS^*i-^)tX'^;^^'al«^c*3V^T, 

lEw— !?-')t^*tilESW^t?RW-rsm2S, iait^tdis 
|g2®-CSStLfcS(I|BW— r^dS*>feLT)t;?i^3/ 

50 (It3j?«2 5l mIIBSM^*fflj«<*:tt, SV>(^igB*L, 
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tills if *3it;!St(fE)fefE^fcSv^Jigfils 

:S2 4|E««3>t7'^;^^^«. 20 
IS2®-eSWb:fcttflSW-if3t;6S*^L-CtfI|E)t;^xK5' 30 

Dura =k a./ (n • NA) 
k : 50 



<Oit*^3 l|B«W3t7'^;^^Se« 
[lt*«3 3l ^7'^:^i^±k::u~^^^mkil.X. W 
^olESi*> 6 V ^f*S^Sr^T 5 ;^ jJ' S«lc*5V NT , 

[ft*:® 3 41 mw.RM^m^t.. mmmM^mi>^h(Dm 

IBU— !f)fcd5A*t-f-.5tfl®. ^l-fiiJtcSWfif^dSJ^^^ti. 
SfllEm 1 ®{iA« LfcfltrlE v-1f)tSr«Il2SW#:-CKW 
■r5»f2B. *5j;t;ffJiBm2B-eS#tbfcffI|S^— 9-'^ 
;6S*)tUTMIE^>^^s' h>iS?g^$tt.5S53ffiSr*-rs 
]SM*5tffl««^*:Sr{®x.fc1t^<^it*^3 3fE«<0)t7'^ 

Mytmrni^to^mi^m^i^xyt^niy h^mm-r^R^ 

[0 0 0 1] 
[0 0 0 2] 

hX'f>^j5' (CD) :6»?>x-< i^^J'/UfT^;^-^ 
(DVD) '^iries^es • ;*c^a:-fb*5iije>t>tLTVN 

[0003] ^fcT*^ ;^ ^ (^|ESH?eft«. S*:6<]tCHfB® 

1/2 i:>^£ .Si: r -Scoffs (^:^3J<?' h@) D 
U2t*. ^^(1) -e-^x.?>tu. h7 5'j5'<oi|Sttfs»r:i*T. 

•■•(1) 

mtn-efcs, ) 

NA : ^t'feU'VXro^P^ 



m 



(4) 
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[0 0 0 4] U^(Dytv'-( ^t^-^^t^thxx^^^m^^^^ 
DVD-^l^mMirO. 6 5 Mm(C®iKS>ft;b. 4fc 
NA^;lov^T^i. 0. 6i^±(c-r^^^T^>r^^<o 

[0 0 0 5] ±m<Dmmm{^^y:^f'v^^M^i:m^-r 
[000 6] ^1 ^^^y'—^<m^m< m 

[0 0 0 7] m2<o:^^\^. >y'i^v^^Xcoj^^#j£{;iiS 30 

m9T^^mmi^:^'^h^^^^^^Vt(OU:^:^ (Solid Inuners 
ion Lens («T. TS I Lj trnTo ) ) ^ t 

Dy2 = k A/ (n • NA i ) =k A/ (n 



2t. r(0*|-^l/VX5 2;5^^>cDit2m^5 3(C*fL-Cje 
ffi5 4 a;6Sii:^-r-6 J: 5(-iBB$ix:fc^3E^iR<^S I L 5 
4^>£:*'r6o W>t5 l;d5^i^v.^X5 2(;iAl^-r^ 
lfi^ife?l^>X5 2(cj:«9ft^L. ^co^ 
ffel/^-XS 2;0^^<OJR*^5 3(iS I L S 4<D^WMb 

4 b {CAW S I L 5 4 COJBE® 5 4a (O^f ^L^C^^ L 
X%:^y^^yVSSf}m^^^^o ^(Oit^y V S 0\z.^ 
\'f^%:^^-yV^5<OU^yt. S I L 5 4 cDffl^^Cia? 
it^JLTSg/jN^tt^o r<D^;^?J^iy h 5 5{;::|5^j5«f*:5 

[0 0 0 91 iai4{'i. m2<Dm<D^^y V^TT^-to ^ 
(7>^^v^ K5 Ot^. ^*5 1 SrA^-r^^i^l/VXS 

m5^^tm^'r^x^\^uw.^n.fz.mmw^<Ds i l 

5 4^^^t-^o SIL5 4{i. M^^>P^5 2^^it><0 
5 3 ^® fff ^ -^T $ e> (c^^ $ 5 ct 5 {:iSBg $ 

;aTV^^o S I L5 4^^^T^5 l:a5^3^®5 4bOft^ 
'i>5 4 c:0^ib r/n (rftSILO^) (^^atC^Tt 

t* 5 J: 5 ^mm^-r^ r ^ j: t) (super siL^at ^ 

) . S I L5 4(;ii:^^ffiiRS;6?/^$<. d>o, 
S I L 5 4I^S35-t?COMP^^ll 1 3{;i^f *fffel^i^X5 
2(Dmt^^<Onimc±{f^:it^^X^^ :^h\^^:^:^y 



NAo) 



(2) 



NA i : S I L 5 4\^UX(Dm^^ 
N A o : S I L 5 4 ^(DA^^<ONA 

[0010] b;5»^L. w(OSuper S I L 5 4 -^CO 
AW^c^NA. -r;fet>ibAW:ft 0c^*;'cffl0max I 

<X^^mx\tt^:^\ 

[0 0 1 1] mi 5 fl. #&>fv^;65Asia-Pasific Data St 
orage Conference (Taiwan. '97.7.) (D#0C-1 (;i:JoV^T 
mVf\^fch<DXh^. Super S I L 5 4 (^aSr^ 
n ^NAoC^Ba^^^:^^- («T rt^^^FiJ 1 j 



50 



(fTtT<t. AJW>tcONAo(OS«9#^*;*CfitNAoma 

tcNAo;i»5itJobTAW:^;65$e>{-::fe#< 

^t^S I L 5 4 Sriiib-f fCii:SlE^j5«{^5 6 dAW-T-S 

NAomax 1^0. 4 4 "Cfc !9 . r^#<^Wn • N A omax 
m^<O^<DX0^J:m'^Xh0. 8-0. 

(C/h^/^tt (0. 7-0. 8) t^j:^o 
[0 0 12] Z<DS u p e r SI LKX^M^Mm\C 



(5) 
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oV^T. B.D.TerrisffidUppl. Phys. Lett., Vol.68, 
C96),P. 141. {C;}oV^T^^bTV^5 (SIT 
2j ^v^5o ) o HJFf^n^l. 8 

3<DS u per SI l.^M^^>'^ tm^t^i¥<om\^ 

190. 3 1 7 /i m<0^>^3K5/ ^@Sr#TV^^o -^^irt? 

Dv2 = A/2. 3t0S<O^^S:]^J5^brv^^;6^ 
rcO^cONAtlO. 4. n*NAmaxHO. 7 3Sft 

(3. 8 X 1 0« b i t s/cm=) prtettSr^EEb 10 

[0 0 1 3] [gi 6J^. ^m^W5. 4 9 7. 3 5 9-^ 

"f-^yii^&ms Ola (clBg^jiS 01b ^m^Vfcj^y'-C 
501 m-^S 0 2±\^mn^i^. ^y"^:^^ 5 

0 l^SrfftS 0 3 t;iJ:»9Ii]te^t!j-r '5^-^5 04^. )t 
y"^::^^ 50 1 (O^mM 5 0 1b -b^^Jb^fr-T ^J^iW 
jSK#::0^e>^jr^^_b;=^^^>5^5O5^. ^Jb^^^^SO 
5lcSl»9#fte>tufc#3^H^<DS I L5 4 i:. ^^^^V — 20 

lOt^ ^IWTt^^^S 1 O^^^^i^-r^T-AS 0 6 A 
T — A5 0 6 A(Cll^)#(tf5n. ^^Jb^'^^^r-^^S 0 
S^^i^-r^T-AS 0 6 B 0 2_b(ClStt?> 

T— 0 6 A^i^tftbTS I L 5 4 fc^m^fe^^ 
«15 5 1 0 ^S^I^B#(CT^-t;^^^^^;/:^V^^•^-5!7;^- 
^>^.:3>r/^^— ^ (VCM) 50 7 b^^ir^o 

[0014] m 1 7 (i, 3 CO S I L 5 4 io J: 30 

±::^y^^5 0 5(OWU^7y^'ro n±.::^=7 ^ ^ 5 0 5 

s I L 5 Atmu&<omm^^^'r^mmm^'^f^ 

^$i^XV^-5c n±.:^y-< ^5 0 5 ^4^3*^fecOS I L 5 

4 ^ ftS 19 -^tJ-^T v—tf ^ ^n±:^ 7>Y>$^505COT® 

XK>. n±:^y^^5 0 5 ^ S I L5 Atf>^hS\x p e 
r S I -Ltm^^iX^o 

[ 0 0 1 5 1 El 1 8 . ^^^m 3 <oi^m%^%n 510 

t-^W^cC>t^^dS$&ffl $ tur *5 (9 . S I L 5 4 40 

%^ikU5 1 on. i/-if>t5 11a ^mki-r^^M^ 

w-if 5 11^. ^^frl — ^5 1 1 ;0^e>(Om;^>t5 1 

1 aSrT^T^5 1 1 b^-r-S^jy^^—^ 1/^^X5 1 2 

it^^^U-1f 5 1 lt^h(Omf3^5 lib 
5 0 i^^ejcostt^i^lr^J'ffil-r^tr— A;?^.7^y 

1513^. 514t. Ti^^z^=r^—^ 5 1 5-^ 

wm^kh^tbh\^. ^m^\^-^5iif)^h(D^% 

5 11c S-^T^-f 5 0 l-hJc^^f-Sji^ifelWVXS 

1 6 A^. ^y"^:^^ 5 0 lf)^h<OKki%^}f—J^:^^ 50 



8 

}) 5 1 ^'QXki^h^mX.fzM. I^^-XSIGB^^ 
^\^XAti't^%^m^5 17 ^i^m^5 17f)^h 

mii^fh^f-^m^ (DAT) ^mmm(om'^ (fe 
s. TEs) ^mm\^xmti'r^Ti^'^5 1 B t^^-r 

SIL5 4ti. m.^2mm(Oh<Of>^m\^^h^X^ 

^^X5 1 6 A(0^a-e<Otf— A#fi*Sj4inmt/cC5o 
oT. «IUi^^?^g»5 1 0(O^^^m^&5 12, 5 1 
3, 5 14, 5 16A, 5 1 6 B<O^^PlPtttf— 

[0 0 161 ^fc. :^(D^y'^ ^^mW:5 0 on. VC 
M5 0 7(0^<0 1S$IJ®{CJ: 19 iy^^^^$iJ^^tT 
V\ jaS^UVXS 1 6 AS^T^^rLm— ^ 5 1 5-r^ti) 

nC0 3*{CiJfrit«?yUTt^^>i-^0-e. SIL5 4S^ 
fflV^^c«>tO^^CDjl^««f^0. 2//mWT^/h$< 
^cjr^o —^^^ M^x^>:^5 1 6 Ai: S I L 5 4m\^i^^ 

lF<O^^J^S;&5^tb-r^fcie). n^u>':^5 1 6 Acofe 
[0 0 17] ^r^-e. >t^;K{-S I L=£:>PBv^fcM^^^ 

Xh^tc^^. V(D^:^^y^—Vy^-c y^^<D^y V 

[0 0 18] E!19fi. :z(DXv^J:^^y V<0/hMit<D 

4 9 7, 3 5 9-^^u^m^^mm^tirc.^-^y V (&LT m 

^m4} tV^5o ) ^^-f-c r<D^-->:x K5 0(^. SI 
L5 4. *f<^l/VX5 1 6 A43J:U!^^{^V— 
^^^S:^Jb>^^-r^5 0 5_h(c-^it;LT^_h^tT$ 

Sr^^ie)T¥-^n^^^ 5 2 0 i: LTEI^^tt. 5/ 
5 2 Ofi. :Stfi'Sl5«-5 2 1 Cl J: o r^±;^ y >r 5 0 

5^Cffil^9#^te>^^TV^^o *ffel/>^X5 1 6A^^t3 5/ 
5 2 0 i:CDg§«^^< UTMa[^{k<Oj^i?Sr^:^t< L 

rv^^(0-c. aii):^^$iJ®i*i^:65;^^^/jr»9. /hMYW^ 

[0 0 19] -ir, S*{t:$n/^ct^^(0>fe-^'^ L 
XSfc TDigest of Optical Data Storage C93)P. 9 

5c ) o ^(D^^yvn. ^mi^\^-^tmm^t^M 
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Sr-&tfnrS)SCOft»ttVCMSr-^fer 7 g h^mcti) 

•J n^W^m-^m 3 0kHz m^m^ S O d B) *-c 

[0 0 2 01 1112 0«, -XM. result i^^ Yxi=^yi;y. 
te{No.699 , P. 13. '97.9.22) J \Z.WM^^iMtM.^(D% 

(O^x -f ^ $lfi 5 0 0 5 9— Sr h7 

0 l±Sr??^Jii^tT-rS??J:^9l'r 5 0 5 i:. ^_h>^7 
I'^S 0 5{c^«^ixfcS I L (ID^-tirT) t^fifewv 
X5 3 0*3<tT/5iE:*>±if ? 7-5 3 1 t, 
5 0 5S:^i$-r-5T— 3 2 T— A5 3 2?rTO 
i-5VCM5 3 3t. H^^fc^?^ 5 3 4 t . H;£3fe^^ 
5 3 4*^fe(0)feSr*f<feV'>-X5 3 0(C^< 5 5—5 3 5 

[0 0 2 11 

tK?*5fE^J2tCj:S S I LOHSf^n tS;»CNAiiiax 
irtc^BSil'R^Sfcs^c*. M#»^n • NAmax 
RB#«0. 8~0. 9-t?fct). H^tdliO. 7~0. 8 

[0 0 2 21 =6e*fia]3®3t7^'f ^J^»«5 0 Olc 

J;St. S I L 5 4^^ilL€l^5 2mmO?fc(^^lrfflV^TV^-5 

e-- Aii:#35SJ«S3 4mmiJ^«gt/i»?, ^t>tC, 
^>X5 1 6 Att^glR^ • '(£fel|xa<Ot,co-i5j£:.S-C$)5 

i-^Xi>--rx( ii:@;ievNbig$) *J:^#</£.5r. 
i*-t>> S I L5 4(CAJI* 

•r^if— -t.(j:ilK*if— AS^fflV^TV^Sfc^^>. SS^Hilc 

i£J>^i;-r-5o ^J&oT. K«)SS*s 1 0 giii±i:fi 

<. iS^JiS 1 Ommm«tli5< ^i«>> 3te7^^';:^:J' 5 0 1 

V^JWMjJ^fcSo •r'5:fc>*>. S I L 5 4(Oii:@=lr/h$< 

^ii.i:fc'b{-^±^7'l'y5 0 5OJi:^^?»< b 

-YiJ'S 0 5<?5/i:${±. tfj,il.*»f,^)t^^t?©{®^r/n 
|cJ5J^^b<^£^!?i5. a»T^dS2(Oi!i^^iSr^ffi-t-5i:, 
ij^O. 5mm<Dt . ^±;^7'1'^5 0 SOJP^tt 
2 5 0 M m-C^«J^S?Sr<*ofSjrR8#<Off^ t /jJ •) . 
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[0 0 2 31 $E5fe«aj4 03t-~3' K5 OtCiSt. 

3t--s' K5 0(D/J^SI'ft:ttSib<. ^^^./SM 

5 0<om^7ii:f^^<f£*}. i^i^&ittm bv ^ t V ^ 5 pas 

5 2 1 ®HiJ'tt=Srf*o/j;.g*^^>3fe^^ < J^i (J , rtb 
^^:Ltt^h:i(o^^y(D^^y K5 o-eisniscijifc 

-5c $e>{-x rw^'^s/ K5 0-Cli)t^^*s*|5B^-e& 

SSSr^fi^^vXS 1 6 At;i^*-C<DmgStl^e*t b 
Xh. ¥^Ti^— ASrA3fe-rSJ©-e-<oJSlS2flg. -irtif^^ 
IfeSiilONASrO. 5eSi-t-5t. NAiJS i (diSV^^ 
20 <fel^VX5 1 6 A:SSi£J|gt;fe9s l^^^-^fcS. r<ON 

WVX5 1 6 A*-C(OE6il^;l:<*^SSr#-rx )t'^S' 
K<Df--i'X«;*c#</iS. ^%mMMmVi.iii^m^£ 

[0 0 2 4] ^mm^(0%^y Y\^X^h. 

^/cC^o b^?':?^*!*^. DVDlilB^J: 

1/2:65:^^?/ ^1^^X0. 3 1 /x mCO^^a^fi h y 

0. ^iivahfii^. e>(cWfel^— (4 10nm) ^ 

fi^i?> b ^ S: >^ -5^ f <J: o T b T V ^ 6 <0 
±0. \ iiT^^coVy y^i^ifwm:^ 

^>^(D$lJW^Ii2}J:^T*fc»9. -4 0 d B/4fT-C^^ 
tHWhfz,^. lH]teSg:Sril^<03 6 0 0 r pmi: ^ 
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n 0 tcmcit. 2 0 0 k H z i^<Dm^^^m*^iSi>m t 

Srfflv^x^)^^g«3 0kHz^?fc•J, l^f&m-r^hy-y 

10 0 2 51 «e5fe^J6<D^7'-(->«.:5'i^*5 0 0 

Aii:tl*4~5mmt b-CVSfcJe). ?t 
*«3J 3 t mmi^. y KOffi ^ 1 0 mm® < h^i 
>3, 5 0 1 ^Sr«*afc«-g-, ffiPiSr;^:^ < 

^atf/iPj-fs :Xmm\:.i>m\^^'\ JSi;g:Ji6 8nm 

t ±120-^1 \z.^^xm2 WSS^ft-fb $ V ^ 5 

*3e>-f. b^ .y^'fs'^JiO. 3 4 Mint. :L<r>7^-Q<J> 
^^yV^<Dm^m.O. 2Mm(cii:'<T;'<:#<tS;W-$ti. 

[0 0 2 61 ±a^Lfc^i^^i^^DBaStt. S I L^Sfif 

ia+^^i-*5tt?#-r, *f'^v>'Xt©iffl-a^-c2ap&(D 

[0 0 2 71 SeoT. 3|s:^?^<OgWli. /^Mr. iUlBgt 
[0 0 2 81 

IHV— r>tSrtfIIBSW#:-CSW-r'5^2®, *5J;U!MIB 
ll2ffiT?SWb/cfttriHV— tf^*SA)feUT)t^#2/ b;55 

®. *5J:U!StllE^2ffi-CSWbfct<FfBU— r3td5**L 
-C>fe;^5j^5' ^*5JgfiK^^^Sll3B^Sr=t•r-5S|g«^ffi^i« 
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^t-^-;/ Kigftil^St. MIEV— !f3t^S:(±l*^•r■5¥^#:^' 
lJ-'*;JSA«-f-SSig«^ffl!S«*^:i:> MiHSig^^ffl 
j«<^(cA«L.^cfliIISW-1>'^S:ttrlESl^«3fefflJ«^co^ 

30 K^HWi-So 
[0 0 2 91 

^%mm^ 6 oms6i-5B 2 b e b <om:m\^^mm^^ 
40 [00301 mmM^mmwen. mr^f—j^ 5 s^aw 

i-5t51S6a. i51S6 atcAi^bfcW'-f't'-^S 
^SWi-Sm2ffi6b, *3iU!m2®6 b-CS*fbfcw 
— ri^-A*s*3t-r5ll3®6 c*»P>jSS. B2ffi6 b 
<0^®{cfi^^J^^!g^?nfcS«i^ 7 tt, B 1 ffi 6 a tcAJ* 

N 9 ^m^-r^. 

[0 0 3 11 m2Di6 btt. mmm^mmt^6f*^^x(D 

NA%:±^<i-hi:thi^. 3B6 c{c^/><D>t>^jH5' 
50 mmM<^m(Omm (6 b) cD^ttSrx#{^, SSttSry 
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m^&m^ (p, 
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0) 
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t-r^t. mm (6 * 

y * = 4 p X 

(^^ ^mmiS. p. 283). 

D,/2 = k A/ (n • NA i ) 

NAi :mmMytmmi^e\^^'x?<r>mo^ 

if tr— A3(*=i y >5'l/vX4(cJ:oT5^qTt*— 
i^5(c^?g$^^. ®M*3fcffij«f*:6 0||lB6 a(^A#t 
i-5o ^1®6 a fCAWbfcl^— if tf— A5f^. :^2S 
6 b<D>^tl|ilf;i?^J*$nfcSlt]^7-CSI*bTm3S6 c 

I*. ^(Dm^mmjH\c%'^miy^^m:t^^b\z.^ ^2® 

10 0 3 31 Ji|B1t^<0>t-^5/ K 1 l-itut^. U^TC>3S) 

W) [i]te2S^®CDji^firg(Op^p = 0. 12 5mmt 

[H]ei5[^ffi<D±ffi>Sr (x, y) = (2mm. Im 
m) ^i-^^. roJiffl:d^ic>(OltX*:At^6 0Si^_b;&5# 

^<0^3®6 cCONAt^O. 9 8 t^cC t). 
DVD(ci3(t5NA=0. 6<D1. 6fSi^JitcA#<t' 

(a) feiR^;55^C;^^V\ 
W ^^^;65|S^j^^*8(c?&oTgBe-C^5co-C. 

[0 0 3 4] m'lyt. iim^wi<o%2<D%m(ojmxc^^^ 

n ^ A^IMlracO^W y — ^ n >/ ^ A^cDS*rM^ a 
[0 0 3 51 ia3(i. 2^5&5aotf3<^|l5S<^?g^(;i^S 



* b) 1^. 



•-(3) 

•••(4) 

^^6(D^2S6 b^C3*®cD-^fPSrfflV^, SW^7(C7}fy 
^ — A/Jn a ^J^>(U](fi<0/W y — :^ xi^yh.^(OK 

{-ife^o ^cCiS. SW^7^L-CAl^cO^M>l:Seg«>fe 
fflj^^*:6<Z>^2ffi6 b(c^«bTt>i:V\ 

[0 0 3 6] EI 4 (a) fi. 1 O^JScO?^ffi(C 

#.5^7^>f ;=^^^eS:^b. I^EKb) I*. PUKa) OA 
-A^ffiig-efe^o ^0^^^;^^^«1 0(i. 
<r>^=7:^'^V^^ \ 2 OCO— ;^OS{CG e S b T e^f^ 

20 -^j;i<fcorii]etti 1 Sr:^M.riHi^-r^>t7^^^^ i 

2^. 1 2C0IB^1 2 l(C*fb^|B^/^ 

S^Sr^T53t--^>' Kl i:. ^-^5/ K 1 b ^ ^>'^;^ 
fpjl 3(C^l!l$-^^y::^T-=e->5' 1 4 y^T^-^5^ 

1 4fiij^>e>>fe^iy Ki $':5:^$i-^i^;^^:^i^3 >-! 5 
mm^ 1 6 ^wm-r^^'^iim^ \i h -^^-t^o 

[0 0 3 7] y^T^— ^14ti. Vy 
3(;^»o-ClSft?>tb/t— ^CDH^la^l 4 A, 14A^. 
30 — ^y-COS^SP 1 4 A, 1 4 AJi^^Sbi-^WS&^-f/l-l 

>'v-3 >i sciizoTTt-^';/ Ki ^^:5:i#bTv^5<> 

[0 0 3 81 S!5ti. ^t'-T 1 2(Op^S:^-ro ^ 
(0>fe7^^^>5^ 1 2f^. KlJci:oTJg^$ix^3t 
>^7jf?/ b9om/Ht:f-*f^SbTBfB^^BS{b^SrlIoft:t> 
<D-C^^o :;^^;^^^'iJ^*Sl 2 0{^. ^Jx.tf. /J^y;;?? — 

1 2 a ^5^^^;h.^o rcD^T^'^;^^ 1 2fi. :7^^><.^ 

40 JC, AISWI^^ (lOOnmi?) 12 2. Si02^ 
(10 0 nmi?) 123. GeSbTe |2®S ( 1 5 n 
mjp:) 12 1. Si N>KS^ (5 0 nmi?) 12 4 

MbfctcD-cfc^o ;*:|IJSo?^^-e(*. ^vKasi 2 b 

m. :/gi51 2 aCD^^JiS^O. lyizmibTV^ 

^StiO. 1 3 //m. lE^^g^til 9Gbit 
s/inch^-CfcO. 1 2 cm7^-r;^^i?^'C(^2 7GB 

50 [0 0 3 9] [I16(*. ^^^'Kl^Sr^U. [^El(a) 




(9) 
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{i^SrR<l^(;i-r^l/4iSS«2 3^. 
1 9;i-ib<D^^tf-^5^^)ti-^3gM«>tffljSE(*:6 
^ . W^^^fm^ 6 CO^ 2 ® 6 b cO^{M(C A 1 m(0^ 

:g2 4 i:^#>^^gaSLTV^^o K<^— 
:=<. 2 5 rt^;lH3i^^^^. ^yY^—:^2SYX. 1^>^^>'v' 20 

[0 0 4 0] SM*3fcffljSE#:6(^. ®^^n = 

1. 9 1^^'r^myV>V^y:^-f)^ht^^. M^lni 
m. S^2mmSr^i-^o ^ ^0]g5eA3tffl^S^^ 6 li. m 
1. gI2i5<tt5B!3tc^-rSl^^^ffl«ft:6 tl^^jc. 

1 8 ^mm^m^mmw^Q tmvy^mmm^^'t^mmm 

SCOT® 1 6 2L\^it:^yf-y V9ti^m^^kh^o 30 
10 0 4 1] EI7(^. n±:^y^'^l 8oa®S:^i-o 
^_h^^-f 8f^. TBI 8 a ^c?^^$^^^)fc;=^^J^^> 
h 9j^mlF|5i^>51'(Oa5:9-(:::AJBE^^D^<t 8 b 

?^^UTv^-5o romi 8 b^;lJ:s:^JEt1^>^-^>'iX3 

^M(ommx\^^ ^Aimvmo, itxmxh^o 
[0 0 4 2] i2 8fi. mm^^m^^mi^\^-^i9isx 

X^Bmm^ 2 0 Sr^-To iffiS5&>tM^^fr 19 40 
f^. Fll^tf. A 1 Ga 1 n P;6='6>/cC»9. JSig 6 3 0 nm 

1 9 1 9 0 (i. yt'f^ ^ 1 2 coa(;i*r LTS 

(ig6(b) mm) \^s^i omtm^i 9 o<Dm{z.m 

<02 5-3 0St-lt-<-r l/2«Tt/hSV\ li] 
^;&*^fp]c0 1/2-CS>!9. ^^(^Wi?' 1 9 ^±1B 50 
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l^m^^m^mi^^—'f l 9 Sr^v^^ r ^ {;i J: . /hM 
(^J;trf0. 3X0. 4X0. 4 mm) "^^S (^?Bxtf 
0. SmggilT) 3t-^^^KlcD/h 

[004 3] ffiS^^ 2 0 1^. mm^'f- 2 0 0. 2 00 

(c^igg$tbfcm(omffi]^2 0 1^. mmm2 0 1 rate 
m^^tifc^MPZTmmi m^m2o tim) 20 2 1 

t^hf^^^ r<OJEE®*^2 Oli. _hiB<o^ii;&^«2 1 

'^hK^(o±\^^mw\^—^i9^m.^x\^ 
^mw\^-^i9^^n'r^^^<o^mm^Wi^^o 

0 kH z^_b(c-i?#. a;Sffl^2 0 0, 2 0ora--<?:>Si 

2 0 J: -5 w-if 1 9 <0±TMm^ i: 9 ^ 
3ffi6 c_b-e<D^>^^iy h 9^h9y^i^^:^l^l 3{c 

[004 4] Kj^tfi^ 1 6 f^. is^^tc. ^^mi^ 

9<Dtiitf^^^mm-^{cX^mmir:h:it\^X 

mmmi 2 itc^^/r^/vr^r^^raco^i^fk^^ 
li. 1 9<oai;^^s:^i^'&-r{c. ag^bx 

[0 04 5] m^mmj^i 71^. 3t^ffl:^2 4;$5^ttiL 

«OP^-^^^£iajS«(Dm^^Sr?^J5Kb. Zivh(D 

i^;^S^&tt. P. 95) {;iJ:oT^^-r^J: 5(-^^or*5 
t). 7j^;&^(i. =PA-^—>:^ (Wobbled T 

rack) '^Wi^Kmz.Yy y^ ^i\.1i^h<DUM^ 

yy^:y^Wm\^. ^g;j^iS«^o^^-^t^S-^v^r y 

T^->5' 1 4 ^sij^b. ^ii;lgE«col^^-^(cs^v^r 
jE®^^ 2 0 ^ 2 s$y^{c J: 19 if? 5 cfc 5 (c/^o 

;^t*>. >5^/V->^SlS 12a 1i^h<Dmi%h(D=^1^^mm^ 
^^yl^=^ ^;v^^XWmm%-^^^ br t> J: V \ 
[0 0 4 6] ±^bfci: 5{c1^w^/v1^-7K;^^co^gffl 
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[0 0 4 7] ::i<o^y'^ :^i^mmi 0<DW}i^^Wi, 

^t. ^^mi^l^-1fl 9<omti^3i^. 

II. l/4?SSt^2 3^^51ia-r§^(-. l/4iS:g«2 

6 1 ® 6 a (CA« L/cn<l>fe<^¥tT^ 1^*-^ 5 
(i. » 2 ffi 6 b $ J^fcS«^ 7 -CS** LT^ 

±;^^^^1 8(OT®l 8 a^c^^-r^o n±:^^^y 
1 8 (OTB 18a {cm/h<oyt:^:^iy h 9 
:i<D>t:;^>J^ty h9^^h\^s n±:^y'-fyi 8(DTS1 8 

1 2<D15^1 2 1 l;i€fiSbT>fe|B^fc^v^(i^^ 
^;^>5=fT:bft^o >t:7^>r^^ 1 2 "CSW bfcS#*>tll. A 
lt^coMf&S:5Sfr{cfc^»9. S§gA^fflj^^6om2®6 
b (C«*J^^ $ nfcSW^ 7 -cstt b r If- A >^ 
y iy^2 2-C9 0a[;^[R](cR|^b. >t«im:8S2 4f;::AJW 
t*^o m-^mmmi 7tl. ^«^tli«&2 4{c:Al*L:rc:>fe^ 
1 2^^^<?^S*^^{-S-^v^T hyry^>i!^mmm 

[0 0 4 81 -hiB«^(^^T^^x>^^Sl 0(;lJ:^^tf. 

W) 6 2 ffi 6 b ^(Dmi^&M^t- 6 

0^^r/^i9. NAflO. 8 6^54§ejft^ ^(O^;^. xxK 
5/h@D,/2#^0. 2 Atm(D^/hcO)t;^7}f?/ h 9^5#6> 
tu. m^^m (19Gbits/inch^) <D%W^^ 

5/ K 1 CD1^-f Xli. i*$:2inm. itS 3 mm. S^6m 

m. fiiiio. 2 g ar6*^/^o/Ce :L<otc^, v^r 

1 4<Dprt!l='>r/i^l 4 Bi:1^^^>->3 >1 5^ 
-&i6T pJligpcoM^lr 1 . 0 gi^T(-T*^fCo 

y ^r^— 1 4<Z)^T*^^3 0 kH z W±v ftj#6 

oi^±d5#e>nfco 
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iFl 9>6^e>=i y M^>'X4^-Ccr>?fi55>t:7y >-h;^f 

^T^^j^^^smi oo{Sfflmfi®ffl (1 0-5 0 

*C) -c<Dft^a5<oS$<D^>fbll«::fe0. 4^mt^fc^o 

10 firfi-rtufiiu^5i(oi4ff/h$<. ^ti\^xhm^irh.\^ 

M^^t!l4 0«cD«Sia-e0. 0 2//mi^T-C*>*9. j^.^ 
aiSO. 2 Mm(C^bT+5>SI«-Ci:^46HT?fcofCo 

[004 91 li9(t. h^>>=^>^:^^SiJ^#i4^^*-ro ^ 
(^y -T^-^ 1 4 ^JEtt^^2 0[cj;5 2®^J®(cJ: 
20 Y) . I^lgco 2 6 (c^-r J: 5 {-200kHz <0^^;^5^fb 
ig3£[HlteP# ( 3 6 0 0 r p m) T{-*5l^r 0.01 
txTa(OmAXV=7 y^l^^^^^V^^tib^X^tio 2 7(1 
y ^T^-^ 1 4<^i^;:«:#^4-Cfcl9. f^*S:^^br2 
S*J»-t"5r 8 0 d B|i(±co*iJ#2 8;55^§f5 

thfco *fc. 1 2 cm(Ox-r^^(-:feV^Tl Oms£/.T 
cD5F^v^-^]lSa[=^i^j5gb;rcc rtvt-i:*). 3 6 0 0 r 
p m[Hlfi^(^r -fe^^ ^rad 2 0ms tfj:ho 

[00501 E! 1 0 (1. :^^m(Dm2<Dmm<ommz,^. 

30 ^am-y-T^-^5^ 1 4>Sr^fflLfc;6^ r<0^2<0^ 

ss<^?^^T*(i. ^^-K7^^;^;^^(;^^^ffl-r^^HI*sMy 

3 Oi£r>KfflL:^ct>(D-efc^o K 1 (llUtbtt 

3 l{c[Eltb■^tg{;l5:#^^^:^ci^^-<^^V3^/3 idJio 

Tme^y ::^T^-^ 3 0(Cg^ig^^t^TV^^o ^CDl^ 

:^i:m^t-th:z.t{Z.X^. iHlteMy^T^— ^ 3 0(1^ 

1 2<D^>Hy(cIEg-C#5fci6. ^-^'jy Kl 
t>t-f5®(c-Ct. ^fer'^^^^^^ai 0^^*:^/>^^l:-C# 
^J'c. 7^^;^^Srig3S (3 6 0 O r p 

m) (dHltet-^^^^^S-t^i:. W-^S OMh p s&.±(D'f 
40 h;65prtg(c/^^o ^fc. :ico3S»-t*(l. h 

b/j:tm(f^<c fe>^cCV^^ (1. w 5 3^ t ^^v^ 

[ 0 0 5 1 1 (g 1 1 (1. :^^m(om 3 oiise<d?^m(c>9^ 

h^r"^ :^^'&m^^'to ^<D^y^^ ®l 
50 |S^jS«i^4 2, 4 2;D5^iT.^^l^«$n;^c5tSc0^7='^ 
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Kl ^lHlt!)^t6(c3^Jt-rSi?->^'<>'v'H V4 4 
•t^;^'<W3 :^4 4Sr^ti)-t"-5lH)eS!y— T^— ^4 5 
Sr*-rS. IE®JK*t:4 2 t LTtt. ffi^^t;S!<0^(*:t? 

i?-><.^V->-3 4*5iSi^$tvfcnH&>i-4 Sat, 
3-25' 4 5 blCtoTJgig^tiX. ^»>T- 4 5 a ^Pllj-r 
•5»^^4 5c, 4 5 c i:*^e>'fc-5o r.(D3fc^5'Kl<D 

^iSi^ffifr^i-^Sl^^^tffl^R^e tA 1 Ga 1 nN^ 
<DV— !f (4 10nm) S-ffifflLT*J>3. :^sK2' h^tt 
0. 2 Aim-efcSo 7^^-;^:i'St*l 2 cm. h 7 rJ' 
5'^t^-^*^4■?:^^^^^0. 16ym, 0. 19ym 
-T?*>t). K-®®^att6 0GB, r^ft^-eiil . 2TB-C 

(0 0 5 21 HI 2(a) . (b) li. r <^|^ 3 ©^JiCOJ^ 
^t;i«5*«^$:^-1?-'^^1-c roH^^#:W-i?-'4 6 

JE:0±ffi{CJigpm<14 6 1, T®{-TSBmil4 6 

So Stt^4 6 3CO^S$^5^a5CD^g64 6 4 a i^ffigC 
4 6 4 b(D*H*-ttl.-m3 /im. 5 m m-e$> •) . 
^^^^i^3 0 0 *i m. 50tfmt?fcS„ _ha5®S4 6 1 
t*s 5Eg|JSfii4 6 1 a fc. &:&~Mff^%m^mM4 6 1 
b, 4 6 1b tt^hfi:^^ ffi14^4 6 3 (O^Sgi5«:^« 
S^3^^4 6 4 a. 4 6 4 b (CJ; ^Wk^^iX. 9cf^nWm 
4 6 1b, 461 blC^)-#JLT. fc-5V^fi3?^^cm^ftSr 

</5j^]6tiH 1 M m, i^^JK^{i3 OMH z 

*).5c r(^)V'— 1ft'— y^T^—;? 4 5 tci?) 

t)tT-ofc„ -f-^it^*,, w-1ftf-iN=lriiSiS (1 
OMHz) (CO. 0 3 /zmfc;&i^^-r'2.::it(cj; 15 

jS«^t:roNAJt{Cit«aJur, *^0. 0 1 Mm!^;j-7'y 

[0 0 5 3] ±|Elt^{CJ;^T,tf, u>— "J^tf-ASri^iife 
l^ififi-nm^fi-^fru^ (5Ite^y=^T^~ ^4 5$: 

tl^l^Jcl OmsJJiTSrlia-rsrirjJS-et:^. 

Sm^>ffl^«#=6S^fflv^sr^:^cJ;l3. /h^-ClT 

[0 0 5 4] 5i*3, i^wm.. ±.^%M(rmm^m&^ 
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30 oT«lttlLTff-§-5r^^-rSfc«>, <i^tr-A;^p^y 
m<oJBmxii. SSS^^^w— ^^•^S^ffiv^fc>S^ 

V— y* (vcsEL) ^Srfflv^sr t t>prtg-cfc.5o as^ 

y-*<0»-e-, S*^-K (TEMoo) <DMciZtii:t) 

%^mi>iim^±n<x^^:Ltii^h. m^^s^s^* 
40 w— y-'-ct>fB®;*5 Wiethe *fc, m^%m^mw\^ 

■ei*, rtJ|5-C*t)SSift (6 3 0nm) (D^m^\^—'^ 
SrfflV^fc^s, ^fi§g5|tt^<DA 1 Ga 1 nN^oWfel^— 
1f(4l0nm) tj. ^<I^^(CffiVNS^t;iSt?%5o 
rcOJ^-^, ^>^sKs' hSttO. 1 5 Mmiy.T{C-t-€>Cl t 
*st?#, $P>lc2^W_hcDil5;mS'fk*Spj-fgi:/£s„ ^ 

9 l(Ofi7y>'h;«A9;^Srfflv^fc*^ aSr^ia 1 J; 9 
50 #ixtf±RBf*/i<, $^(c^l5V^®5f2^cD$^iiSfSrffiv^5r 
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2. 5) ^m^^ZnS (®Sf^2. 3 7) ^CO^S 
[0 0 5 5] 

[0 21 *^M^o^2<ollJfeco?g^{;i^.^>t^?/ K^^^ 
[[2 31 *5l5^co||3<D||}S(0?^^(C>^.^>fe--iy K^^^ 30 

[11151 El4{c^f^x^^^S^g-e>fflv^/t>fe7'-f 

(ommmxh^o 

[El 81 m4{C7jk't^y^-( y^^mnxm^^tc^mm — 40 

[1119 I [a4(c^-r>te7^^x^g«tciott5 h^';/^V 

[Ell 01 :^^m(om2<omM<omm\z.^^^^y'-( 
mm^Tjk-tmxh^o 

[Ell 11 :^^m<Dm3<Dmm(DJ^m\:i^.^^y'^:^^ 
S^eSr^-TEl-efo^o 
[Ell 21 (a) (*EI1 l\C73<i-^y^^:^^mmxm^^ti 

[E! 1 3 1 1 <D^<D>t--iy K^^-TEl-Cfc^o 50 
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[SI 41 t^*<0||2<OS<0)fe--5' KS:^-ria-Cfc-5o 

[SI 51 ^^(omm^n tN A(om^.^7jk'rmxh 

[SI 61 ?e^Kco*x^^^^S^^t-S-Cfc^o 
[SI 71 SI 6\C7T^'tyt'r>(:^^mW<OS I L*5j:Ut 

^±:^y^ i^^TT^-rmxh^o 

[SI 81 SI 6t;i^i-^x>r;=^^^«<^^m^^^Si5 

Sr^-f-S-efe^o 

[SI 91 U^(D^^y KSr^-rST?fc5o 

[S2 0I ^*c0ftfecO3fey^^;^^S«Sr^-rS-Cfc^o 

[^?^^DtftKl 
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4 5a WWj^t" 

4 5b B—^ 

4 5c mM^ 

121 GeSbTe lE®^ 

12 2 A 1 R^mm 

12 3 S i 

12 4 Si 

1 9 0 miSEM 

2 0 0 ffi^ffl^ 

2 0 1 * 



[1^1] 
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* 2 0 2 ZT^]^ 
4 6 0 ttS 

4 6 1 _hSisii;fii 

4 6 1a ^gPSffi 

4 6 1b ^i^^mm 

4 6 2 TSsafii 

4 6 3 

4 6 4 a ^mm^^(o^^ 

4 6 4 b 
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